A study is made of the additional information learned from measurements of the correlation of two (or more) detected particles in the final states of deep inelastic lepton processes.
The deep inelastic lepton-hadron processes of 6.) e + p -e' + " anything" i i) e +< -hadron + 'I anything" U-i;) v + p --;) e + " anything"
have been studied using the formalism of canonical field theory. 1 Within this framework the "partonff model2 has been derived and the Bjorken limiting3 behavior established for the invariant structure functions. A simple physical picture emerges for these processes in which only one final particle is detected by making full use of unitarity and summation over all unobserved final states. For instance, when viewed in an infinite momentum frame of the target, ;) appears as an incoherent superposition of elastic scatterings from the virtual constituents of the proton.
These constituents behave as if they were point-like, structureless particles and --the strong interaction dynamics is isolated soley in the description of the proton structure in terms of these constituents.
The particles present immediately after the scattering propagate freely and independently as if there is no interaction among --*Work supported by the U. S. Atomic Energy Commission.
(Submitted to Phys. Rev. Letters) them. This is the so-called parton model and is illustrated in Pig. l(a). In aetuality, of course, interactions do occur among the particles after the elementary scattering act of the virtual photon. For a given set of particles in the final state an actual scattering event looks like the one shown in Fig. l Similar results can be derived for&) and i;;) and the three processes can be interrelated through the formal field theory framework. A basic ingredient in this work is the assumption that there exists an asymptotic region of large Q2 relative to the transverse momenta of the hadron constituents, virtual or real, when viewed in the infinite momentum frame. A momentum cut-off was introduced to ensure existence of this asymptotic region as discussed fully in earlier papers. 1
In this letter we report results of a study of the additional information learned from measurements of the correlation of two (or more) detected particles in the final states. We find that there exists a generalized Bjorken limit in which the new structure functions depend only on the ratios of the kinematical variables available, just as do the more familiar structure functions Wl and v W2 for electronproton scattering in the deep inelastic region. Characteristics of the angular correlation between the detected final particles are also discussed. Since these results are subject to direct experimental test we report them here reserving details for a more complete publication. 
where E is the incident energy and e1 , 13 are the energy and angle of the scattered electron in the laboratory sys tern. Initial spins are averaged and final ones summed over. The two structure functions 9 1, 2 are defined by
where Jp is the hadronic electromagnetic current operator; I P > is a one-proton state and I Pln > is a state of the one hadron being detected plus all possible others with quantum numbers summarized by n; and spin averages are implicit in this defd2, inition.
Eq. (2) has the same form as the corresponding expressiondQ2dv for ;) because there are no additional tensors from which to construct the current conserving tensor w after we perform the azimuthal average indicated.
There are now frv four scalar variables q2, v , K~, and v 1 which satisfy the kinematical constraints
As before we analyze (3) 
Thus as K~ and vl individually become infinite their ratio is finite and determined, as we claimed above. Furthermore, it follows from (4) that 0 < -!-< 1 . For 9 later convenience we also define Next we turn to establishing the analogue of Bjorken scaling behavior for the structure functions.
Inserting (5) and (6) and "undressingff the current 
Since the U-matrix acts on the two groups of final particles (A) and (B) independently and separately it can be removed from group (A) because we sum over all possible states in group (A) and the total probability for anything to happen is unity. Also, taking into account the fact that the undressed current jcr (x) is a one-body operator which scatters a single charged constituent denoted by ha to momentum P B-B as de- where x is a two-component Pauli spinor. SincesB is the only preferred direction, fha (~1, a) can depend on spin only through the combination (P rB~~)2 = PB2, as dictated by rotational invariance and parity conservation.
We conclude therefore fha is spin independent and s = s', which leads to the second form. Furthmore, the left-hand side of (9) (12) and for spin 0 current contributions gl vanishes
Eqs. (ll), (12), and (13) are our central result of generalized scaling. This is a nonvanishing and hence non-trivial result because a sum over all charged constituents
and kinematic values of ul, ul, and w gives the total @elastic cross section as a lower bound. According to present experimental indications4 the spin l/2 current contribution is dominant. Hence the group of energetic recoiling particles in (B) should include a baryon or anti-baryon; one of the octet according to our model. We have no prediction in our model on the ratio of p' s to R "s appearing, plus " anything else, " in the final state. Moreover any individual channel will have a rapidly decreasing production cross section, and it is only the aggregate sum of all possible channels (inclusive2 measurements) that survive in the Bjorken limit. This is a crucial prediction of our model that can be checked. It is very different from
Harari ' S 6 prediction of large I1 diffraction" production of single pofs only by very virtual photons.
For the second case when the detected hadron originates from group (A) one learns little more than a) It moves with finite momentum in the lab system, i. e. it is one of the constituents "left behind" after the impact by the virtual photon. In K this case therefore the new ratio -;-' vanishes in the Bjorken limit. b) As in the previous case Mvwl .
V2W2
= F for a spin l/2 current playing the dominant role and v92$ = 0 for a spin zero current.
Finally we turn to the annihilation process e +e -Hl + H2 + "anything, "
where H denotes an arbitrary (anti-) hadron. Defining the variables as in (1) (5) and (6)) and -9-for the second hadron are given. No information is lost in this angular averaging over the second hadron, in the absence of spin or polarization information, because in the Bjorken limit the two hadrons are approximately parallel or antiparallel to one another.
For the case that the second hadron emerges predominantly back to back relative to the first hadron, an analysis similar to, the one leading to (ll), (12), and (13) Eqs. (15), (16), and (11) imply iqb' W1' ul) = qbJ, Wl' -u1 ) ; 3qw, wl,ul) = qu, w 1' -ul)
On the right-hand side, the functions &JCl ) are continued from w > 1 to o < 1. , , (w , o19 -ul The continuation in the variable u1 is trivial since the ul dependence on both sides is explicitly known in (15) and (11). Similar rules can be derived for the second case of parallel hadrons.
When more than two final particles are detected the cross sections have the same form as in (2) and (14), assuming all azimuthal averages are taken, and the scaling properties (11) and (15) can be generalized in terms of the scalars 5 and K, for all detected particles. A more detailed discussion of these results will be published elsewhere.
ate contributions can be untangled in processes i), ;;), and iii) the w de-.
pendence in (10) will be determined and the correlation measurements will yield f h (w,) directly.
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